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(19)0*H«iW (J P) (12) & Ufa 5^ £ gj[ (A) 
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ZN A 
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(22)ttilBB 



#H¥4-24401 



4^(1992) 1 J! 14B 



(72)&^ 



(71)fc«A 000006057 

ozmmm &\h tax 

mmm&mm** st@3# i^h 

(74)ftJIA #ffi± *EEU& TSf 



(54) [*91«>*#1 i>t Ka^tr3';>^^>-fe^--tf^3~K-riiii£^DNA&0 r ^^Jffi 
(57) [KM] 

[MA] yv-tr^^D ?A ■ 7 7/<AMJ - 2 3 3 



-1- 



tf (E.C.4.2.1.52) Ki"6 

[3t#^2] ^ y*s»»3&s^utr/<^7-y - 7 



(Brevibacterium flavum) M J 2 3 3-C*>35t 

[§fc*Jg3] WDNAlSS^j 
[{LI] 



ATGAGCACAG GTTTAACACC TAAGACCGGA GTAGAGCACT TCGGCAOCGT TGGAGTAGCA 60 
ATGGTTACTC CATTCACGCA ATCCGGAGAC ATCGATATCG CTGCTGGCCG CGAAGTCGCG 120 
GCTTATTTGG TTGATAAGGG CTTGGATTCT TTGGTTCTCG CGGGCAOCAC TGGTGAATCC 180 



ccaacgacaa 



GCTGA AAAACTAGAA CTGCTCAAGG CCGTTCGTGA GGAAGTTGGG 240 



GATCGGGCGA AGCTCATCGC CGGTGTCGGA AOCAACAACA CGCGGACATC TGTGGAACTT 300 

GCGGAAGCTG CTGCTTCTGC TGGCGCAGAC GGCCTTTrAG TTGTAACTCC TTATTACTCC 360 

AAGOCGAGCC AAGAGGGATT GCTGGCGCAC TTCGGTGCAA TTCCTGCAGC AACACAGGTT 420 

CCAATTTGTC TCTATGACAT TOCTGGTCGG TCAGGTATTC CAATTGAGTC TGATAOCATG 480 

AGACGCCTGA GTGAATTACC TACGATTTTG GCGGTCAAGG ACGCCAAGGG TGACCTCGTT 540 

GCAGCCACGT CATTGATCAA AGAAACGGGA CTTGOCTGGT ATTCAGGCGA TGACCCACTA 600 

AAOCTTGTTT GGCTTGCTTT GGGCGGATCA GGTTTCATTT CCGTAATTGG ACATGCAGCC 660 

CCCACAGCAT TACGTGAGTT GTACACAAGC TTCGAGGAAG GCGACCTCGT CCGTGCGCGG 720 

CAAATCAACG CCAAACTATC ACCGCTGGTA GCTGCCCAAG GTCGCTTGGG TGGAGTCAGC 780 

TTGGCAAAAG CTGCTTCGCG TCTGCAGGGC ATCAACGTAG GAGATCCTCG ACTTCCAATT 840 

ATGGCTOCAA ATGAGCGGGA ACTTGAGGCT CTCCGAGAAG ACATCAAAAA AGCTGCAGTT 900 



VTFZthZ ^P^iy V^y^&is^-tf-l? (E.C. 
4. 2. 1. 5 2) £^-K1-£fc^F-DNA 0 

(E.C. 4. 2. 1. 52) £=i-K-f £It^DNA e 
imtlg 5 ] IS&JI 1 — 4 <Dl vf flMZ.'£M<D : &tt 
DNA^A$^ci&^^^7^^ Ko 

im&m 6 j tfi&m i — 4 <o\, *-rtiMctd&<Dmfci- 

^M^fts: t s l - y ^xofisefc 



[oooi] 906 

-»-tr* — V (E. C. 4. 2. 1. 5 2) 

e^^tf^y^^Bife^s^DNA, &mmT 

[0002] L-y^xii, ^i7-;/^^uiai 

[0 0 0 3] 

085 1-2 1 O 7 8*&*L Ifc&Bg 5 3 - 1 8 3 3^ 
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«U «r^BS 6 2-8 6 9 2 3»£tt«*Kl] . 

xM^ffi^feMtetfefeSSS^H-C^S [WIR5 6-1 

6 0 9 9 7-94&flL #08086 0-6 2 9 9 4^M, 4* 
BflBg 6 2 - 7 9 7 8 8 *4fc««*JlR] . L^L«^6, 

&*s§56 $ v * a j: 5 l - y $; >(D$mm v 

ft, ttM**%<&tf/Xf*L- y *v<0*«fcR# 

[0 0 0 4] — # % i/fc Ku^t £ 
(E. C. 4. 2. 1. 5 2) fca— K1-&afi?& LX 
ft. atS/* y fcT • =»y (Escherichia coli) 
{kT- [Journal of Bacteriology, 10 5 , p 8 4 4 ~ 
p8 54, 1 97 1#I] &±<W$t$tlX^Z> 9 * 

— I? (E. C. 4.2.1.52) t LTIt, 3!)^<^f 
y • ^/U^ (Corynebacterium glutamicum) 

**$3»£>tlTl N 5 [Molecular General Genetics, 2 1 
2_, pl05-plll, 1988; Melecular Genera 
1 Genetics, 2 2 0, p 4 7 8 — 4 8 0, 1 9 903£# 
Ml. La>LfcdS<b. ^Utr^^^P *A • 7 

(Brevibacteriuro flavun) 63fc<D^t HDi?tf=y V 
BfcVV-fe*— £ (E.C.4.2.1.52) 

ae^ico^rrt«*«>«««ftEa e>**\ 

[0 0 0 5] 

(E.C.4.2.1.5 2) Sr3~K-t-a»e^4r*)l 
[0 0 0 6] 

py*^s^jBW£*u aawm^ay^a 

[0 0 0 7] d»< U x *3891fcJ:*U** 

(1) ay*SBMM3k4>i?t: Kn^3!)ySfi/y 

(2) ttae^DNAA5*A*Jlfc|a»iL^7^5 

K; 

(4) BTOR«i»$*tfc3y*SIIHffitriBV\ ^yva 
[0 0 0 8] JEJT. *«WfCO^T* ?>fc»»fcaW1- 



£ 0 

[0 0 0 9] *&W<D rv?tKo^^3iJy^>yt^ 
— tf€ra— K-fSSeT-DNAj ft, 7*/*Att— Hr 

Wfc*— If (E. C. 4. 2. 1. 5 2) KT £fe 

[0 0 10] Kn^trn y *sWsv*9— 
K"t" 3 ftg^&^tfDN A (&T\ r A lSr 
tfj fc**M-6-fc^«>6) it, *<Dmm&M&&fe2 

tLTft. ny*ffijtt«. fcfc^Utf^Ty <7A • 7 
7^AMJ 2 33 (FERM BP— 1 4 9 7) io&Tf 

[ooii] ztih^mMV^m>bAm^n»r 

6 : AWrfrtt, _L«=»y*ffilrtSU flxtf^utv^if 

U!>A'77/UMJ-2 3 3 (FERM BP-14 
9 7) t*<P&£tt±K#&U Z(D$i&#&m%ftfflm 

#*-ca»rr a r £ ic £ 9 ^foW^o^A^^T 

[0 0 12] #-f, yi/f/^r!i ^ A • 7 7^AMJ 

&&#vi*A&m*kt£mm&* mzke cori^ 

^TSfefe(*DNA*^«c$MIJ-*a. 
[0 0 13] ^e>^6DNAEef>f^^P-^>ir-<^^ 
MtfpHSG3 9 9 (^rSit®) fCjfAU Z<D 

£**s*»Lfc*Ji§8i (3.V3i»J t7^!l) £#MfcJ 
E 7 6 2 7 (S^Sfi¥«F%9«eilMtt£4to«#«F% 

T4ii z&rtmffli 1 1 x&i&&tfmm 

tlfcyi^f^fy £A • 77/<AMJ - 2 3 3#&fe 

[0014] uT»e>tt5A*>i-«r* fefcaa*«a 

[0 0 15] ^^>ix5^fe^J:5^7^^ KDNA 

T'UWf'J C^A ■ 2 3 3&§fcfe#E*J 

[0 0 16] ^(7)J:3tcLT^e>n6A»ritcD-o«, 
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fe^DNA «r«RI|3R BamHI <F>5Z±#M^ <t 9 *3 9 
£oT#b;h,£*t£#ft2. 5 k b<ODNA#r)i-£3* 

[00 17] rO|*)2.5k bO^t Ko^e^^® 

mi 



Cla I 2 
Hiod III 1 
Pat I 3 

loo i 9] r£j»r»rtttf>*t Sj RXJ7?x% 

«t, ^V'T.y t7-3!) W7A^7r~^ U phage) 
ODNA^frJKetlffH ind III T^O^f LT#(btL 

• 3])07r^ • ^y^J* 1 7477-v? (0x 1 74 
phage) ODNAMRflXHae I I J XSMLT 

^n*5HP^fr<oDNA»rtf<of5j-#yT^ y/ur 
urn-fa* ^?*$Ko*#sr** WHW^ftwio 

MfefflU ^0. 1 k bfrb 1 k b5fefltoWtfO*** 

10 0 2 01 — 2u ±£Lfc:/i'ev<*xy *A • 77 
/<AM J-2 33 O&fefcD N A SrftdlSRlR BamH 

S#tt2. 5kbODNA^lcov^«: N ^(om^m 
n^zTy^X KpUC 1 1 8£fcttpUC 1 1 9 (£JB 
it®) fc)|lf»«W*W^l/*fKlfi|« (dideox 
y chain termination Sanger, F. et.al. , Proc. Nat 
1. Acad. Sci. USA, 7 4, p 54 6 3, 1 9 7 7)IC<fc'9 

2.5 k bCDDN ABfrtf ^IgETQtfJ;*-— :/> y — x-f 
^^7l/^(D^f,^Lfcs;t Kn^lfay Vflt 



[0 0 18] 

[fell 



WmWO-kZ* (kb) 



0.9. 0.8. 0.8 
2.2> 0.3 

1.2, 0.7, 0.4, 0.2 

-t-*t><o-c;b>?» 30 ii©r? K-f*9o 
[0 0 2 1 1 

*$ttfcfceo<o**bi*. a*ffl^e>ti6DNA^*ss 

@. «*.tf-<y^^Vttai System-1 Plus trffll^T-fr 

10 0 2 21 *fc % ttB4>*D<^l'£><4'?!J *A . 7 
7^UMJ-2 3 30ft6#DNAi>b*#*n*** 

ft-Ct*Tt>J:<, £fcfc*£IBM©— »*MEte$ixTV* 

**e*£St?DNA«ttics*$ftat> 

10 0 2 31 JU±lC»lfcLfc*#$#fc2. 5kbOD 
[0 0 2 41 ttl«i?t Kni?lfa y 

i?£ 3 -K+*fcfc*£^frDNA0rtf (A WW tt, 
[0 0 2 5] **9!©^t KD^fay^y 
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[0 0 2 6] *%W(DA\&K£m\-rzz ktf-?£Z>. 

-2101 8 4*&«fclB<ft«>:/7*S KpCRY3 
0 ; 7 6 5 7 5%'£mz&mo>77X* K 

pCRY21, pCRY2KE. pCRY2KX, pC 
RY31, P CRY3KEMpCRY3KX ; #§il¥ 
1-1 9 1 6 8 6#^*fcffitt<©:/7*$ KpCRY2 
^PCRY3 ; ^BS5 8-6 7 6 7 9 -§-&$8lCfr!& 
Op AM3 3 0 ; EfBBBSS 8-7 7 8 9 5 |2f£ 
<D p HM 15 19; #§BBg 58-192900 
!5$!t<DpA J 6 5 5. p A J 6 1 lMpA J 1 8 4 

4 ; $f&8Bg5 7-1 34 50 0 -*§-(Ct2^<D p CG 1 ; ft 
PPB5 8-3 5 1 9 7^atCi2«<DpCG2 ; ftgSBS 

5 7- 1 8 3 7 9 9^fg{Cf2fte>pCG4&IJ { pCG 

[oo2 7j v-vh^vzmmmtD&^ff-xvm 

WML<, ix.ffy7^^KpCRY30 v pCR 
Y21, pCRY2KE, pCRY2KE, pCRY2 
KX, pCRY31, pCRY3KEMpCRY3K 

[0 0 2 8] ±m-7y?s $ K^*-pCRY3 0£SJS 

Lttt, ^utf/^xy ?a • ^^^^ 

* (Brevi bacterium stationis) IF012144 (F 
ERM BP-2515) j5^^7^^ KpBY5 0 3 
(-^7^^ K©»fateoi>TWt»0l¥l -9 5 7 8 
5#&##fiB) DNA&ttfflU ftJ!£6*3?X h o 

ae^^tfDNAWffr^aomu, curat* ec or 

I*5j;tfKp n 1 2. 1 k b<DzfyX* K 

-fo -n^^^^T*?^ p H S G 2 9 8 

mm) <DE coRI, Kpn I #S&&tf S a I I ttftlc 
m&&ttZt\z£*) % 7*7^U^^-pCRY30 

[0 0 2 9] IMt??*^ K'***— ^*>*»W 

^wic^IEA^f^^t/^LJt^yx^ k-<^^-$t 
S?K Sfctog^ftT^T^-DNAO^TlCDNA 

[0 0 3 0J ^7^^ KpCRY3 O^^^Ai 
^O^AIi. 7*7^$KpCRY30Mfil|Eco 
R I -triCfllSE^fc Knv?f =*y 

-fc* — ££^-K1-*se^£i^>DNA»rtf (A»r 



[0 0 3 1 ] rcOJiplCLTit^^n^y^^^ KpC 
RY3 0\C*&m<D±$£t)m2. 5 k bcDABrtf 

/fli^r£ris-?f Z>m&z.7yx* KO-ot'fc^ * 
^#e>«^ix$r^^^ KpCRY30 — d a pAir 
tft&Lfc 0 ^^^KpCRYSO-dapAOM^ 

[003 2] r^J:3KltTii^$ix5^t Kn^lfa 

A tt^i^^§:ffl^t L- !) v?y^|:^i 
[0 0 3 3] ^IBWfcJ;*:/^* K-C»JOE*L5 5 

r!l')A-77^AMJ-2 3 3 (FERMBP-1 
4 9 7) , 7 > UWt!)')A.77^MJ-2 3 3 
-AB-4 1 (FERM BP-1498) , 7*1/^ 
?-T V • 7 7/UM J -2 3 3-ABT- 1 1 (F 
ERM BP - 1 5 0 0) , ^U-eX^xU !>A-77 
^AM J -2 3 3-ABD-2 1 (FERMBP-1 
4 9 9) 

[0 0 3 4] ige^FERM BP- 1 4 9 80 

Sttttt FERM BP-1 4 9 70i^»Lt 

dl-q-7; y SSSfcEtte 5r«ffiWlc#4- * ftfc^ * y 

-^*fctt«4M&"C*>* (ft^BS 59-2 8 3 98^ 
««3^4 4MNn o £/c. FERM BP-1500 
FERM BP- 1 4 9 7 L 

T-fc* (1MWB 6 2 - 5 1 9 9 8 **MM*JH) . £b 
iC N FERM BP - 1 4 9 9 (DMfatZF E RM BP- 
1 4 9 7<nmW%18mb LfzD-a-T* /teM^rT* 
^*«tt**«g-e*>5 (ftfflBS6 1-1 7 7 9 9 3 

[0 0 3 5J rnb^iiteoftic, •fw^tT-w 

* TV^T^^ (Brevibacterium ammoniagene 
s) ATCC68 7 1, PATCC 1 3 7 4 5, PAT 
CC 1 3 7 4 6 ; ^Hf^^JI £A • yV*y#*i* 
(Brevibacterium divaricatum) ATCC1 4020 ; 
7*l/^ry^A.7^^77^^A (Brevibac 
terium lac tofermen turn) ATCC 1 386 9 ; =* V ^ 
^7!J #A • ^7W* 5: 7j A (Corynebac terium glutam 
icum) ATCC3 183l^§aSi^UfflV^ 

[0 0 3 6] tt$$ % igiHryu^ry^ - 7 

7^^M J -2 3 3A%0>£tt«rJHt**4§£\ *M**t 
^t67*7^^K P BY50 2 m§BB86 3-3 6 7 
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KpBY5 0 2£l&:fe^S#fc£LTtiU WiL 

[Bact.Rev. , 3 6 , p. 3 6 1 -4 0 5 (197 2) # 
$*] . ±157^* S Kp BY5 0 2 £ A&(ftKI&3H-£ 

[0 0 3 7] Jliyutf/^x!) £A • - 

2 3 3o£W£^£iciswr5»g?>7 * y w*u 

>*J : 0. 2-5 0 g/m 1 ) t>L 

t>A^u ^ K : 0. 2-5 0 n g/m I ) 

frigid 1ml 0^IStc/jr5<t?tc^U. 
4f^^i:IIL/iJ)^, i^2 4^TO3 5tti# 

*5 Kj*ffl*ff*rm\ ^?KpBY502« 
BY5 0 2&9&1Sti1£7W<9?9 • 77^ 

m j — 2 3 3 &xmmmbtiz>. 

100 3 8] zokoizvmbhZ^fyf^tTV *> 

A.77^AMJ-23 3&Mm&i~>(DmZ7'7X$ K 

^7 • #a h#7lCOV^fcbiVCV>;5£?K: [Calvi 
n, N. M. and HanawaK, P. C. , Journal of Bacteriolog 
y, 1 7 0 t 2 7 9 6 (1 9 8 8) ; Ito, K. , Nishid 
a, T. and Izaki. K. , Agricultural and Biological C 
hemistry, 5_2, 2 93 (1 9 8 8) »Jgl] v DNA^ 
&&^<Ds</\sX&&m [Satoh, Y. et ah, Journal of 
Industrial Microbiology, j^, 159 (1 990) # 

mi k^t^s b^m^-r^ztt^m-ch^ 

[0 0 3 9] ±gBO*86-e^)MElftUT»fe*LS^t K 
tte.tf7l'fcV<*^y !7A • 77/^MJ -2 3 3 

[0 0 4 0] 2*»&^£^t?ii 
If^a-*. at*/— *\ >*/-/K fi«r««#» 

^UTa*»t uxri. Gtotfrv^r, wry* 

= £A, Jfi{fc7>*:s*A. M|||TVen^A« s»* 

L-cft, y *Bt-&m* y y 

[004 1] #3twu il^fS#, «&«<0#&ft 

#TK. ^2 0-ift4 0t, L < liift 2 5 T;--#J 3 

i o. $f^u<jl7-8Mificti--5r t^-e§r x mmq> 



[0 04 2] JftSHft&ottXKftfttt. b < i 

~5^S%, £tC#£L<li2~3£S%Tfc£ 0 £ 
[0 0 4 3] Z<D£o\ZLX'&btlZ&$km*h&*m 
[0 0 4 4] L-ys^£rtKJ£fc*MvCMU ~ix<btf> 

L<tt3»»**tLT, JbSV^ffiiai^ifMWcHJtftL 

[0 04 5] lft>lT*89ifc:tt;tlf. *0k=i-**, 
[0 0 4 6] ^a-^i:±|B<0**1i*XH:a*fea 

[0047] ^-rsL-y^vtt-tiiifrRfeio^ 

[0 0 4 8] 

[0 0 4 9] Hifeglll 
7*1/W7!)!>A • 7 7/UMJ-2 3 SAXO^fc 

(A) y^e/^f!) frA - 77^<AMJ-2 3 3 CD 

¥£7*J8#A#J& [M:^2g, (NH 4 ) 2 S0 4 7 
g, K 2 HP0 4 0.5g, KH 2 P0 4 0.5g t MgS 

0 4 0. 5 g, F e S0 4 • 7H 2 0 6m g, Mn S0 4 
4-6H 2 0 6mg, ^§x^2.5g, 

5 g , 200/jg, &m^T ^200/ig, 

y £A • 77^AMJ -2 3 3 (FERM BP-14 

97) *xwmtmm*xt&m^ a****^. » 

^H^H^^r 1 0mg/m 1 ^»^(C y y^~A$r^tf 
1 OmM Na C 1 - 2 OmM h y (pH8. 
0) - ImM EDTA-2NaSi$l 5mlC!gIL 
fc 0 ^l:ynft-fK§:, Steftgri* 100</ g/m 

ncz/^i: ^ir^jucb, 3 7tt'mKflu 0 £b 
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^«t(5,O00Xg, 20m lO-Ut) L> 

^tc^ufc^, 2f&S<^*y-/v&^o< tjto;t 

fcc '#bftfcDNAKll OmMhV^mmm (pH7. 
5) - IraM EDTA • 2Na^5ra 1 fcflD*., 4 

[00 50) (B) &&x.ft(DflJS! 
±12 (A) Mlfc/HT/^r^A^^^MJ 
-2 3 3^DNA^9 0/i 1 &MMMRB a mti 

I 5 0units«rflH\ 3 7t"C 1 WfflKJfc*-£££» 

*-pHSG3 9 9 (£Jgjfi<fc 9 ifflR) &Mlftff*B a 
mHI-eSJWLfc«, KyvBMfcftiaaLfc^^ft^ 
U 5 0mMhy^g« (pH7. 6) v 1 OmM^ 

1 mM ATP, lOmMMgCl 
2 W 4 DNAy if— V IxmitO&tfLft&mtoL 

[oo5il (c) j/t Kp^jyyisvyt^" 

yt7-3i) JE 76 2 7 (dap A) [ ( ) 

rttt-^t Kp^tr=»y (Geno 

type) Sr^i"] . ±ie (B) JlT*»e>*ifc:/7*S KA 
»£fflV\ Mfl&WVAVx (Journalof Molecular Bi 
ology, 5 3, 1 5 9, 1 9 7 0 ) Id X *) MffiUci'x U 
tr^iJjE7 62 7Mr«ftU !?n7A7x 
^^-^SOmg^MCT [K 2 HP0 4 7 g> 
KH 2 P0 4 2 g, (NH 4 ) 2 S0 4 1 g, Mg S0 4 • 
7H 2 0 O.lg, ^/Va — 720g, y^y20mg 

Rvmx 1 6 g i i tmmi ^mwi,t: 0 
[0052] r <Dm&±(D*k w# *> m»mm 

JflV^TSMfc*::^ % KpHSG39 9<0&£ 

2.2 k b^DNABrtflOto*. ££#J8 k btf)*fAD 

NAWf^iSgibbiifc, 

[0 0 5 3] ^^7^ ^ K£pHSG399-dapA 



[0 0 54] (D) i?t Ko£ea U >&->^-fc?~ 
if£:s-K^*&fc^£^tfDNABr>t (A) Prft<p» 

±iE (C) J§re#fc^7*5 KpHSG39 9-d B p 
lC$*jh,*DNA*?A»rtf*, ^»4«»fc-^lC/haft 
-fSfc&lC, 77^^ KpUCl 1 9 (^jg&J; *>rfi 

BS) Ko^a!) yftvyt^- -tf&n— 

iBfc^£^tf D N AHr>r^Tfec?> t *5 9 if:/* o -zl > 

[0 0 5 5] Jbf& (C) KpHSG3 
9 9 - d a p A&MiRilSB a mH I , Sal I ~C$)W( 
Ltzi><Ot. Zfy*% KpUCl 1 9&ftllSg|9&Bam 
HI, Sal I-C«KUtt>«>*AftU SOmMhU 
^fi(pH7.6), lOmM^ft^^F- 
/K 1 mM ATP, 10mMMgCI 2 WT4 D 
NAjjtf— t? limit 0**»«rtR*DL 

, 12tTl 5«fW&JSSii\ 

v'pAifc (Journal of Molecular Biology, 5 3 , 1 5 
9, 1 9 7 0) [ZX Vmrnms* yt7oyjE76 
2 7tt«r^SME»U T>*isV >5 Om g Sr^tfSIR 
*&Jfc [K 2 HP0 4 7g, KH 2 P0 4 2g, (NH 4 ) 2 
S0 4 lg, Mg S0 4 • 7H z O 0. 1 g, P/Uzi—X 
20g, y^20mg Rvmyt 1 6 g 1 1 

mm] ^mftLft* 

[0057] z(omm±<D±i$&z%mzx<omto%m 

U tZmi&X*)??*^ KDNASrftlfcbU ^7^^ 

m^Xm^ltbZZ, ZfyX* KpUCl 1 9(Df$ 
3. 2 k b<7}DNABrK-^ap;u ££il&2. 5 k bO*PA 

ifeofc. c«)DNA»r^WJI«**9l||ff^JftH«rHlJc 
[0 0 5 8] i/:±Sri^7^; K*&Btilf»fti* 

Tieo^2ic^-fo 

[0 0 5 9] 
[3t2] 
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&2 7?*^ KpUC 119-dapA 



K£pU 

C119-da pA^Lt 
[0 0 6 0] £JLhU:«fc*>v>fc Kn^tTa!) VBK/V-fe* 
— tf4r=J-K1-55te^^tf*#43ftSj»2. 5 k bo 
DNAiiT (BamHl-Sa l iRfr) 

[0 0 6 1] him 2 







«»&H-0>*S3 (kb) 


BamH I 


i 


5.7 


Hind III 


2 


3.5, 2.2 


Pst I 


4 


3.4, 1.2, 0.7, 0.4 



XMM10) (D) 35-C»btLfci?t Ko^tfay 
^■fe * — * £ = - H+S $^*2.5k 
b^DNA^|:o^t, ^©ISffi^J^^X; Kp 
UC 1 1 8£fcl±pUC 1 1 9&mi*^Z>i' ; r**i'X9 
^34"^* Kl&^life (dideoxy chain termination 8z) (Sa 
hger, F. et al., Proc. Nat. Acad. Sci. USA 7 4 . 5 4 
6 3. 1 9 7 7) let 9 IS 2 iCa* l/cWiC'^ot^ 

[00 6 2] *0>JSSfi?lJ+<D;a-— "TV y -f-{ 

[0 0 6 3] 
Ut4] 

3 



(A) :/7*^ KpBY5 0 3<?>fgg 
7*7* ^ Kp BY5 0 3tt. yn^/^fU • 7& 
ft^IF012 144 (FERM BP-251 
5) *>b»«**Vfc»^-*»l 0^^y/VhV(O^7^ 
^ K-e*>9, ^¥l-95 7 8 5^#tC|Sffi^J;5 

larwiifc, ^**«sA«pjfi R»2 gt (nh 

4 ) 2 S0 4 7 g> K 2 HP0 4 0.5g, KH 2 P0 4 0. 
5g. MgS0 4 0.5g. FeS0 4 - 7H z O 6m 
g, Mn S0 4 • 4-v6H z O 6m g, g?#:n**2. 5 

g, #if ^/5£5 g . tr^>2 oo^g, JfcKf-TS 

>2 0 0Mg, 001*3— * 2 0 g&tf^@*l 1] 1 1 
Ic. yi/^/<^f y 7-^ • I FO 1 2 1 4 

lOmg/ml 4>Saiw'J A£^t?J£fi 
& [25mMh!IX (t Ko*^f/u) 7^ / p< * 



*y-SDSSft [0. 2N N a OH. 1% (W/V) S 
DS] 4 0ml£8sflPU ll^iCftALT^iaiCTl 

[5MB»^y^A«»6 Oral, flfltl 1. 5m 1 > 
&©7K 2 8 . 5 m MDfe&m'} 3 0ml»U 5t5> 

[0 0 6 4]»if^fl:^U 4tT10^ 
NL 1 5, 0 0 o x g <&3frWM*fc*»tt, ±«*«:# 

[0 0 6 5] ^ixtc^ffio^aiy— /v-^un^/VAWL 

»LfcflL ifrfrBKlWU £fiT"C5£|Bk 15,00 
0 x g flHSfcafBlc^rt, TK/f^rSiRLfCo *®lC2te 

—/i^tax.* -2ot:Tfii»nMii, 4t: 

"0 1 0#ffi, 1 5 , 0 0 0 X g O&MMIlCsM*, ifc« 

[0 0 6 6] et#£«fftt«&, TE8f« [hy^l 
OraM, EDTA 1 mM ; HC 1 ICT p H 8. OldH 
m 2mli:l§»lt Wfc*KJ£fc1r^*AS8 [5 
«»«0>TE»«ttl 0 0mltCJ&fti?v'7J*l 70g 

15mlil0mg/mUfs;^ 
7*uW KjffiKliDl fctax/t. fl8£fc 1 . 3 9 2 g/ 
m 1 tC^^fco r 12W4 2B*IH* 1 1 
6 , 0 0 0 x g <Oi**L>$H*«rfTo 

[0 0 6 7] 7>7*^ KpBY5 0 3tt#*«SW*lcjt: 

v K*^«^*ff effiE*»E>tk* * 5 c t lc J: 9 , 
7*7^^ KpBY5 0 3^tr^ii^#fc o 

[0 0 6 8] fcwn?^<o#®fc£^ft<*M vy\)vy>\, 
^-;ut t 4 0MtTifv J !>AyD^ K£l*m8fcsfe 
U *©aCTE8MWftfC»L-ca«fS:tTO*:. 
9lCLT^bn^y*7^^ Kp B Y5 0 3££tfS#ri« 
3 MB®7* h y 7 3 0 mMt^m t 

ft%. 2mm^^y-/^m^ -2oti wet 

fc* COigfffSr 1 5, 0 0 0 X g0>&<fr5MBK:d>ltTD 
NA$rifc&£ii\ y^;KpBY50 3§:50Mg^ 

[00 6 9] (B) 7*7X ^ K^^-pCRY3 0 

7'7^U , pHSG298 (^igi£$J0 0.5/iglC^j 



®B%Sa I I (Smuts) £ 3 7 1 1 

loo 70J mne (a) mx-mmLtzy?** Kpby 

5 0 3O2MgM!S^XhoI (limit) £3 7^ 

hy^»«pH7.6, 10mMMgCl 2 , 10m 
MmxKh-/K ImM ATPMT4 DNA 
y#—tf limit (cfc*J:5«c*rt#«M:U 1 6*t 

[0 0 7 lj ^g*E&t*tt3 0M g/ml 
^t^i/y, 100/ig/ml <Z> IP 

TG W^o^-j3-D-f^7^ 

K) 100Mg/ral (*»S£) rox-gal (5- 
7 f D*-4-^DD-3^>Ky/i'-^-D-^7^ 

Y\£y/UY) «r*trL»Jft (hy^h^lOg, H« 
i^5 g> NaCl 5gMi@*lU pH7. 
2) ■C37 < CCt24WHU £W«c<b LT»b*L 

[T. Maniatis, E. F. Fritsch, J. Sambrook, "Molecular 
cloning' (1 9 8 2) p90-91« (Cfcfllfcfctj 

[00 7 21 /7^^KpHSG298(ns 
a 1 I &fc\zy*y** KpBYS 0 3&3fctf>#J4. 0 k 
bnffifttmXZftltzr?** KpHSG298-or 

i #»e>Hfc. 

[0073] ftic^«o*a54rjfli\ utrie (a) «r» 

e>*tfc:/5*$ KpBY503DNA^JWiKpn 
I&tJEc o R I \ZX$m\sX'&hflZ>fo2. lkbtD 
DNA»r^±15y7^^ KpHSG2 9 8-or i <D 
Kpn I&l/Ec oR iMfc^o-^v^U 7^7^ 
S K^^-pCRY3 0£i9HLfc o 
[00 7 4] jglfegU 

7*7^^ KpCRY3 0-da p AOffift&tfa y *9 

33MlG> (C) ^#bn/:^7^^ KpHSG 3 9 
9-dapA 5m SrftHHgNlB a mH I x Sail 
£&5units »lr\ 3 7t:XlBOT^£-£#ft¥U ¥ 
ffi*ig*&JlL BamHI y ^-(XSigJ: 

9rfiR) Ul^U 5 0mMhyxjg»^ (pH 
7.6), lOmMm^KK^ ImMAT 
P. 10mMMgCl 2 i5J:t;T4 DNAU#— £l 
unit (D&f£££fJsftlL (#Jfc£0»£ttdM*atf-cfc 



5) . i 2t:t?i 5i*raRiS$*«^$*fc. 

[0 0 7 5] rODNASrWR»*BamH I 3units 

0*|3<D (B) KpCRY30 1 

u g£ftJHg^BamHI lunit«rffll\ 3 71CC1 

flfifc (pH7.6) . lOmM^f^W HK 1 
mM ATP. 1 OmM MgC 1 2 *5.£tfT4 DNA 

y #~ t? i unit <D&&&&mn l (*rt»<o»*tt» 
^y tr - =»y jE 7 6 2 7^g^u 7J^-r 

[K 2 HP0 4 7 
g, KH 2 P0 4 2g. (NH 4 ) 2 S0 4 1 g, MgSO 
4 • 7H z O 0. 1 g> 7. 2 0 g, y^>20m 

[0076] r <D&&±<D±i?wz%mz x *> m#mm 

^^T^-<fc<t^6, KpCRY30<Z>g£ 
8.6kb<ODNA^l:M, *t£2. 5 k b<Dft A 

[0 0 7 7] ±td<Dto<mm£tl1z77XZ KDNA 

[0078] j&nm#i±, m%;<^*&*m^x#i<nt 

[0 0 7 9] yi/f/^fy^A -77^MJ-2 3 
3 (FERM B P— 1 4 9 7) -?y*% Kp BY 5 0 

2&:fe#£r 10 0ml nm&Ai&t&xm&mmwM'Zx- 

-<->y >g^i^-^>> v/m 1 icft* £ 51- 

iM20ml (2 7 2mM 

Sucrose, 7mM KH 2 P0 4> lmMMgCl 2 ;p 
H7.4) ^Xft»Lfc. S LT* 
tf>. 5m 1 <D/</\sXm&mc&mi,^ 0.75mlOi 
&<b, mmvfthftfzyyx^ KDNA^SOw 1 £ 
Sr&^U tK*<cT 2 0»Slt 
('<-<*7 KIUD 2 50 0^f, 2 5m 

1t« ±m&3ml<Dffl&A%mz&L3 0X:{CXlt%m 
tf A^J§J$Kte® L3OncC2-30 L 
(A) ^KiB^O^fcSrJfl^TT'y;^ K£»fc. ~<0 
££«]£L*: 0 *<™g££TiEo£3J£^-fo 

[0 0 8 0] 
[3*3] 
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33 :/5*£KpCRY3 0-d apA 



mmsm 


Sttttttk 


100rSrrt4>*££ (kb) 


BanEI 
EcoRl 

x -r ^ -* ^ l* 


2 
1 


8.6. 2.5 
U.1 

f n n o c I * I' 



Y30-da pAi:^ L^o 

[0 0 8 11 ft**, "/7^U'pCRY30-dapA 

J 2 3 3-da pA(i, &#&0< HflMUTB 1S3 

R 1 6 : Silii^ 1 2 6 5 9-^ (FERM 

P- 1 2 6 5 9) t LT3rf££*VC^6 e 
[00 8 2] IOteft|5 

KpCRY30-d a p A<D$cfe& 
HfjfSOAi&ifel 0 0m 1 £5 0 0m 1 fc^77^^l: 

l 2 Otrci 5»WaW«H»Lfct><Dfc, HBfe 

J 23 3~dapA^8SU 3 0TCICT2 4&£f85^g 
»**rfxofcft. RfcfcLTSMJLfcAJ&Jfcl 00m 1 
$r500mlfc^77^3l:5)iiU 12 0ttl5 
5WBKBUfcfc«)IC, lml^^05 Ocells <7)&j3^ 

fc**5Wii*U lsJC< 3 0t:icT2 4BMnsa#* 

t^vy$rl S^tg/mi <0M^T?*JwufcA«i&ft 
CMIHBftIO Attifi Srfll i^T WK L fc ¥fc£ifctc-££& 
#U 3 0tfctl B^M^x^^yh L 

[0 0 8 3] ^CD^ X #^>r ^^tti^Mtt 

[0 0 84] H2S^6 

i&JS 4%. MJy^^Al . 4%. KH 2 

P0 4 0.0 5%. K 2 HP0 4 0.0 5%. MgS0 4 - 
7H 2 0 0.05%. C a C 1 2 • 2 H 2 0 2ppm. F 
e S0 4 • 7H 2 0 2 p pm. Mn S0 4 • 4~6H z O 
2ppm, ZnS0 4 * 7H 2 0 2 p pm, N a C I 2 

ppm. tr^f^200Mg/K fr^'Hci 

iooMg/i, a-Fs/Ro. 1%. o. i 

%) 10 0ml$r5 0 0mlt£^77^3l:M. fiS 
I(*IftpH7.0) LfcH^Hf^yjl *A • 7 
(Brevi bacterium flavum) MJ — 233 — da 
pA (FERM P- I 2 6 5 9) fcttf*U &£H(C 

^^-^$-5 g/i a&ftlc&*J:5ia!n;i« 3 0t: 



T>-^?A2.3%. KH 2 PO 4 0.0 5% > K 2 HP 
0 4 0. 0 5%. Mg S0 4 • 7H 2 0 0. 0 5%, F e 
S0 4 • 7H 2 0 2 0 p pm x Mn S0 4 - 4-6H z O 
2 0 p p m. ttf-Zs 2 00/ig/l, ^-HC 
1 1 0 0 n %/ 1 . #1fS/&0. 3%. 

0. 3%) <0 1 0 0 0 m 1 £ 2 1 *a««4*Wcfti& 

MW (i 2 0t:. 2 0M) a. ffiCffi#*fe<D2 

0m 1 trttJBLT, @Ci9cl 00 0 r pm. ii&fi 1 v 
vm. fi^3 3t:. pH7. 6lCT2 4BMB#*&tTo 

[008 6] »*»T», ttfM 500ml 

fl^^©7Klc-C2*i5fe^UfcS*$:Sl£: 

» [ (NH 4 ) 2 S0 4 2g/l ; KH 2 P0 4 0. 5 g/ 
1 ; KH 2 P0 4 0.5g/l ;MgS0 4 - 7 H 2 0 0. 
5g/l ; F e S 0 4 • 7 H z O 20ppm;MnSO 4 
•4-6H 2 0 20ppm;f7;yMIl00M 
/I ; p H 7. 6] <Dl 0 0 Om 1 KIRfljft, 
£2 1 Sii«l«i«t^tti&^ ^^9g»L 
X % laHERS OOrpm, ii^tSO. 1 v v m. fit3 
3tX pH7. 6iCT2 4t%mfcfc*n'oit 0 
[0 0 8 7] RfS»T«, it-WM* (400 0 r pm. 
15M 4t:) ICTBSfeMLfc±»««(OL-!;^>«r 

itbt ±»«*«> l - y ^srtfttt 

1. 1 g/lTfcot, 

[0 0 8 8] :»»s:»T*^*«5 0 0m J £\ & 
MW^&ftftMH (H* S) 0#7-MCiILTL- 

L-!;^>^tt4«r#fflS-frfc 0 *0>f**, 3 0 0mg 
[0 0 8 9] tt&flltLT. ra«<o*»icr, y 

Hi'^^f !l £A • ~7 7s<J\ (Brevi bacterium flavu 
m)MJ-233 (FERM BP-1 4 97) 

0.6g/l X'holt* 
[0 0 9 0] 
[ft 5] 

[@ i ] *&m<ov* Kn^ea y v&v^-fe*— tf£ 

3- Ki-astC^^trDNAKM-oailWaRlc^^ 
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Met Ser Thr Gly Leu Thr Ala Lys Thr Gly Val Glu Mis Phe Gly Thr 

15 10 15 

Val Cly Val Ala Bet Val Thr Pro Phe Thr Glu Ser Gly Asp He Asp 

20 25 30 

He Ala Ala Gly Arg Glu Val Ala Ala Tyr Leu Val Asp Lys Gly Leu 

35 40 45 

Asp Ser Leu Val Leu Ala Gly Thr Thr Gly Glu Ser Pro Thr Thr Thr 

50 55 60 

Ala Ala Glu Lys Leu Glu Leu Leu Lys Ala Val Arg Glu Glu Val Gly 
65 70 75 80 

Asp Arg Ala Lys Leu He Ala Gly Val Gly Thr Asn Asn Thr Arg Thr 

85 90 95 

Ser Val Clu Leu Ala Glu Ala Ala Ala Ser Ala Gly Ala Asp Cly Leu 

100 105 110 

Leu Val Val Thr Pro Tyr Tyr Ser Lys Pro Ser Gin Glu Cly Leu Leu 

115 120 125 

Ala His Phe Gly Ala He Ala Ala Ala Thr Glu Val Pro He Cys Leu 

130 135 140 

Tyr Asp He Pro Gly Arg Ser Gly He Pro He Glu Ser Asp Thr Met 
145 150 155 160 

[fc2-fccD2] 
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Arg Arg Leu Ser Clu Leu Pro Thr lie Leu Ala Val Lys Asp Ala Lys 

165 170 175 

Gly Asp Leu Val Ala Ala Thr Ser Leu lie Lys Glu Thr Gly Leu Ala 

180 185 190 

Trp Tyr Ser Gly Asp Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly 

195 200 205 

Gly Ser Gly Phe He Ser Val He Gly Bis Ala Ala Pro Thr Ala Leu 

210 . 215 220 

Arg Glu Leu Tyr Thr Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg 
225 230 235 240 

Glu He Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin Gly Arg Leu 

245 250 255 

Gly Gly Val Ser Leu Ala Lys Ala Ala Ser Ktr Leu Gin Gly He Asn 

260 265 270 

Val Gly Asp Pro Arg Leu Pro He Net Ala Pro Asn Glu Arg Glu Leu 

275 280 285 

Glu Ala Leu Arg Glu Asp Met Lys Lys Ala Gly Val Leu 
290 295 300 
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ATG AGC ACA GCT TTA ACA GO AAG ACC CGA GTA GAG CAC TTC GGC ACC 48 
Net Ser Thr Gly Leu Thr Ala Lys Thr Cly Val Glu His Phe Gly Thr 



1 



10 



15 



GTT GGA GTA CCA ATG GTT ACT CCA TTC ACG GAA TCC GGA GAC ATC CAT 96 
Val Gly Val Ala Met Val Thr Pro Phe Thr Glu Ser Gly Asp He Asp 



20 



25 



30 



ATC GCT GCT GGC CGC GAA GTC GCC GCT TAT TTG GTT CAT AAG GGC TTC 144 
He Ala Ala Gly Arg Glu Val Ala Ala Tyr Leu Val Asp Lys Gly Leu 



35 



40 



45 



GAT TCT TTG GTT CTC GCG GGC ACC ACT GGT GAA TCC CCA ACG ACA ACC 192 
Asp Ser Leu Val Leu Ala Gly Thr Thr Gly Glu Ser Pro Thr Thr Thr 



50 



55 



60 



GCC GCT GAA AAA CIA GAA CTG CTC AAG GCC GTT CGT GAG GAA GTT GGG 240 
Ala Ala Glu Lys Leu Glu Leu Leu Lys Ala Val Arg Glu Glu Val Gly 



65 



70 



75 



80 



GAT CGC GCG AAG CTC ATC GCC GGT GTC GGA ACC AAC AAC ACG CGG ACA 288 
Asp Arg Ala Lys Leu He Ala Gly Val Gly Thr Asn Asn Thr Arg Thr 



85 



90 



95 



TCT GTG CAA CTT GCG GAA GCT GCT GCT TCT GCT GGC GCA GAC GGC CTT 336 



Hfc3-&cD2) 
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Ser Val Glu Leu Ala Glu 
100 

TTA GTT GTA ACT OCT TAT 
Leu Val Val Thr Pro Tyr 
115 

GCC CAC TTC GGT GCA ATT 
Ala His Phe Gly Ala lie 
130 

TAT GAC ATT CCT GGT CGG 
Tyr Asp He Pro Gly Arg 
145 150 
AGA CGC CTG ACT GAA TTA 
Arg Arg Leu Ser Glu Leu 

165 

GGT GAC CTC GIT GCA GCC 
Gly Asp Leu Val Ala Ala 
180 

TGG TAT TCA GGC GAT GAC 
Trp Tyr Ser Gly Asp Asp 
195 

Uk3*(D3] 



Ala Ala Ala Ser Ala Gly 
105 

TAC TCC A AG COG AGC CAA 
Tyr Ser Lys Pro Ser Gin 
120 

GCT GCA GCA ACA GAG GTT 
Ala Ala Ala Thr Glu Val 
135 140 
TCA GGT ATT CCA ATT GAG 
Ser Gly He Pro He Glu 

155 

OCT ACG ATT TTG GCG GTC 
Pro Thr lie Leu Ala Val 
170 

ACG TCA TTG ATC AAA CAA 
Thr Ser Leu He Lys Glu 

185 

CCA CTA AAC CTT GTT TGG 
Pro Leu Asn Leu Val Trp 
200 



Ala Asp Gly Leu 
110 

GAG GGA TTG CTG 384 
Glu Gly Leu Leu 
125 

CCA ATT TGT CTC 432 
Pro lie Cys Leu 

TCT CAT ACC ATG 480 
Ser Asp Thr Met 

160 

AAG GAC GCC AAG 528 
Lys Asp Ala Lys 
175 

ACG CGA CTT CCC 576 
Thr Gly Leu Ala 
190 

CTT GCT TTG GGC 624 
Leu Ala Leu Gly 
205 
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GGA TCA GGT TTC ATT TCC GTA ATT GCA CAT GCA CCC OCC ACA GCA TTA 672 
Cly Ser Gly Phe lie Ser Val He Gly His Ala Ala Pro Thr Ala Leu 



210 



215 



220 



CGT GAG TTG TAC ACA AGC TIC GAG GAA GGC GAC CTC GTC CGT GCG CGG 720 
Arg Glu Leu Tyr Thr Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg 



225 



230 



235 



240 



GAA ATC AAC GGC AAA CTA TCA CCC CTG GTA GCT GCC CAA GGT CGC TTG 768 
Glu He Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin Gly Arg Leu 



245 



250 



255 



GGT GGA GTC AGC TTG GCA AAA GCT GCT TCG CGT CTG CAG GGC ATC AAC 816 
Gly Gly Val Ser Leu Ala Lys Ala Ala Ser Arg Leu Cla Gly He Asn 



260 



265 



270 



GTA GGA GAT CCT CGA CTT CCA ATT ATG GCT CCA AAT GAG CGG GAA CTT 864 
Val Gly Asp Pro Arg Leu Pro He Met Ala Pro Asn Glu Arg Glu Leu 



275 



280 



285 



GAG GCT CTC CGA GAA GAC ATG AAA AAA GCT GGA GTT CTA TAA 
Glu Ala Leu Arg Glu Asp Met Lys Lys Ala Gly Val Leu *** 



906 



290 



295 



Ut4 i<K> 1 1 



300 
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mm 

ATG AGC ACA GGT TTA ACA OCT AAG ACC CGA GTA CAG CAC TTC GGC ACC 48 
Met Ser Thr Gly Leu Thr Ala Lys Thr Gly Val Glu His Phe Gly Thr 

1 5 10 15 

GTT GGA GTA GCA ATG GTT ACT CCA TTC ACG GAA TCC GCA CAC ATC GAT 96 
Val Gly Val Ala Met Val Thr Pro Phe Thr Glu Ser Gly Asp lie Asp 

20 25 30 

ATC GCT GCT GGC CGC GAA GTC GCG OCT TAT TTG GTT GAT AAG GGC TTG 144 
He Ala Ala Gly Arg Glu Val Ala Ala Tyr Leu Val Asp Lys Gly Leu 

35 40 45 

GAT TCT TTG GTT CTC CCG GCC ACC ACT GGT GAA TCC CCA ACG ACA ACC 192 
Asp Ser Leu Val Leu Ala Gly Thr Thr Gly Glu Ser Pro Thr Thr Thr 

50 55 60 

GCC GCT GAA AAA CTA GAA CTG CTC AAG GCC GTT CGT GAG GAA GTT GGG 240 
Ala Ala Glu Lys Leu Glu Leu Leu Lys Ala Val Arg Glu Glu Val Gly 
65 70 75 80 

CAT CGG GCG AAG CTC ATC GCC GGT GTC GGA ACC AAC AAC ACG CGC ACA 288 
Asp Arg Ala Lys Leu He Ala Gly Val Gly Thr Asn Asn Thr Arg Thr 

85 90 95 

TCT GTG GAA CTT GCC GAA GCT GCT GCT TCT GCT GGC GCA GAC GGC CTT 336 
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L 



Ser Val Glu Leu Ala Glu Ala Ala Ala Ser Ala Gly Ala Asp Gly Leu 

100 105 110 

T7A GTT GTA ACT CCT TAT TAC TCC AAG CCG AGC CAA GAG GGA TTG CTG 384 
Leu Val Val Thr Pro Tyr Tyr Ser Lys Pro Ser Gin Glu Gly Leu Leu 

115 120 125 

GCG CAC TTC CGT GCA ATT GCT GCA GCA ACA GAG GTT CCA ATT TGT aC 432 
Ala His Phe Gly Ala He Ala Ala Ala Thr Glu Val Pro He Cys Leu 

130 135 140 

TAT CAC ATT OCT GGT CCG TCA GCT ATT CCA ATT GAG TCT GAT ACC ATG 480 
Tyr Asp He Pro Gly Arg Ser Gly lie Pro He Glu Ser Asp Thr Met 
145 150 155 160 

AGA CGC CTG ACT GAA TTA CCT ACG ATT TTG GCG GTC AAG GAC GCC AAG 528 
Arg Arg Leu Ser Glu Leu Pro Thr He Leu Ala Val Lys Asp Ala Lys 

185 170 175 

GGT GAC CTC GTT GCA GCC ACG TCA TTG ATC AAA GAA ACG GGA CTT GCC 576 
Gly Asp Leu Val Ala Ala Thr Ser Leu He Lys Glu Thr Gly Leu Ala 

180 185 190 

TGG TAT TCA GGC GAT GAC CCA CTA AAC CTT GTT TGG CTT GCT TTG GCC 624 
Trp Tyr Ser Gly Asp Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly 

195 200 205 

[{£4*0) 3 J 
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GGA TCA GGT TTC ATT TCC GTA ATT CGA CAT CCA GCC CCC ACA CCA TTA 672 
Gly Ser Gly Phe He Ser Val lie Cly His Ala Ala Pro Thr Ala Leu 

210 215 220 

CGT GAG TO TAC ACA AGC TTC GAG GAA GCC GAC C1C GTC CGT GCG CGG 720 
Arg Glu Leu Tyr Thr Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg 
225 230 235 240 

GAA ATC AAC GCC AAA CTA TCA CCC CTG GTA CCT CCC CAA GGT CGC TTG 768 
Glu He Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin Gly Arg Leu 

245 250 255 

GGT GGA GTC AGC TTG GCA AAA CCT CCT TCC CGT CTG CAG CGC ATC AAC 816 
Gly Cly Val Ser Leu Ala Lys Ala Ala Ser Arg Leu Gin Gly He Asn 

260 265 270 

GTA CGA GAT CCT CGA CTT CCA ATT ATC GCT CCA AAT GAG CCC GAA CTT 864 
Val Gly Asp Pro Arg Leu Pro lie Vet Ala Pro Asn Glu Arg Glu Leu 

275 280 285 

GAG CCT CTC CCA CAA GAC ATC AAA AAA CCT GCA CTT CTA TAA 906 
Clu Ala Leu Arg Glu Asp Met Lys Lys Ala Gly Val Leu *** 

290 295 300 

5*0)1] 
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BB?iJ©g&:90S 

&mow. : 

: Genomic DNA 

: MJ233 

^a^-f 12^ : peptide 
#£&S : 1-906 
#Ste»!;£b*:;&j£:P 

ATC AGC ACA GGT TTA ACA OCT AAG ACC GGA GTA GAG CAC TTC GGC ACC 48 
Met Ser Thr Gly Leu Thr Ala Lys Thr Gly Val Glu Bis Phe Gly Thr 

15 10 15 

GTT GGA GTA GCA ATG GTT ACT CCA TTC ACG CAA TCC CGA GAC ATC GAT 96 
Val Gly Val Ala Met Val Thr Pro Phe Thr Glu Ser Gly Asp He Asp 

20 25 30 

[fl;5-5-<D2j 
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ATC GCT OCT GGC OGC GAA GTC CCC GCT TAT TTG GTT GAT AAG GGC TTG 144 
He Ala Ala Gly Arg Glu Val Ala Ala Tyr Leu Val Asp Lys Gly Leu 

35 40 45 

GAT TCT TTG GTT CTC GCG GGC ACC ACT CGT GAA TCC OCA ACG ACA ACC 192 
Asp Ser Leu Val Leu Ala Gly Thr Thr Gly Glu Ser Pro Thr Thr Thr 

50 55 60 

GCC GCT GAA AAA CTA GAA CTC CTC AAG CCC GTT CGT GAG GAA GTT GGG 240 
Ala Ala Glu Lys Leu Glu Leu Leu Lys Ala Val Arg Glu Glu Val Gly 
65 70 75 80 

CAT CGG GCG AAG CTC ATC GCC GGT GTC GGA ACC AAC AAC ACG CCC ACA 288 
Asp Arg Ala Lys Leu He Ala Gly Val Gly Thr Asn Asn Thr Arg Thr 

85 90 95 

TCT GTG GAA CTT GCG GAA CCT GCT GCT TCT GCT GGC OCA GAC GGC CTT 336 
Ser Val Glu Leu Ala Glu Ala Ala Ala Ser Ala Gly Ala Asp Gly Leu 

100 105 110 

TTA GTT GTA ACT CCT TAT TAC TCC AAG CCG AGC CAA GAG GGA TTG CTG 384 
Leu Val Val Thr Pro Tyr Tyr Ser Lys Pro Ser Gin Glu Gly Leu Leu 
115 120 125 

3 JSCG CAC TTC GGT GCA ATT GCT OCA GCA ACA GAG GTT CCA ATT TCT CTC 432 



-20- 



Ala His Phe Gly Ala lie Ala Ala Ala Thr Glu Val Pro lie Cys Leu 

130 135 140 

TAT GAC ATT CCT GGT CGG TCA GGT ATT CCA ATT GAG TCT GAT ACC ATG 480 
Tyr Asp He Pro Gly Arg Ser Gly He Pro He Glu Ser Asp Thr Bet 
145 150 155 160 

AGA CGC CTG ACT GAA TTA CCT ACG ATT TTG GCG GTC AAG GAC GCC AAG 528 
Arg Arg Leu Ser Glu Leu Pro Thr He Leu Ala Val Lys Asp Ala Lys 

165 170 175 

GGT GAC CTC GTT GCA GCC ACG TCA TTG ATC AAA GAA ACG CCA CTT CCC 576 
Gly Asp Leu Yal Ala Ala Thr Ser Leu lie Lys Glu Thr Gly Leu Ala 

180 185 190 

TCG TAT TCA GGC GAT GAC CCA CTA AAC CTT GTT TGG CTT GCT TTG GGC 624 
Trp Tyr Ser Gly Asp Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly 

195 200 205 

GCA TCA GGT TTC AH TOC GTA ATT GGA CAT GCA CCC CCC ACA GCA TTA 672 
Gly Ser Gly Phe He Ser Val He Gly Bis Ala Ala Pro Thr Ala Leu 

210 215 220 

CGT GAG TTG TAC ACA AGC TTC GAG GAA GGC GAC CTC GTC CGT GCG CGG 720 
Arg Glu Leu Tyr Thr Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg 
225 230 235 240 

UtS*<7>4] 
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GAA ATC AAC GCC AAA CTA TCA CCG CTG OTA GCT GCC CAA GGT CGC TTC 768 
Glu He Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin Gly Arg Leu 

245 250 255 

GGT GGA GTC AGC TIG GCA AAA GCT GCT TCG CGT CTG CAG GGC ATC AAC 816 
Gly Gly Val Ser Leu Ala Lys Ala Ala Ser Arg Leu Gin Gly He Asn 

260 265 270 

CTA GGA GAT CCT CCA CTT OCA ATT ATG GCT CCA AAT GAG CGG GAA CTT 864 
Val Gly Asp Pro Arg Leu Pro He Met Ala Pro Asn Glu Arg Glu Leu 

275 280 285 

GAG GCT CTC CGA GAA GAC ATG AAA AAA GCT GGA GTT CTA TAA 906 
Glu Ala Leu Arg Glu Asp Met Lys Lys Ala Gly Val Leu *** 
290 295 300 

mi) 



Soil Clol P«I Cjol PafI HlndD BofflHI 
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(51) Int. CI. 5 frto&mWHr FI ft**^«Br 

C12P 13/08 A 8931 -4 B 

//(C 1 2N 15/60 

C 1 2R 1:13) 

(C 1 2 N 9/88 

C 1 2R 1:13) 

(C 1 2 P 13/08 

C12R 1:13) 



(72)&9!# mm 
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